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BEFORE THE PUBLIC UTILITIES COMMISSION OF THE 

STATE OF CALIFORNIA 

Order Instituting Rulemaking To Enhance The 
Role Of Demand Response In Meeting The 
State’s Resource Planning Needs And 
Operational Requirements. 

 
R.13-09-011 

(Filed September 19, 2013) 

SOUTHERN CALIFORNIA EDISON COMPANY’S (U 338-E) COMPLIANCE FILING 
PURSUANT TO LOAD IMPACT PROTOCOL FILING REQUIREMENTS 

Pursuant to the Rules of Practice and Procedure of the California Public Utilities 

Commission (Commission), as well as the load impact protocol requirements adopted in 

Commission Decision (D.)08-04-050, as modified by D.10-04-006, Southern California Edison 

Company (SCE) hereby submits for filing1 the executive summary report of its annual study of 

demand response (DR) activities and accompanying summary tables.  D.08-04-050, as modified 

by D.10-04-006, directs the California investor-owned utilities (IOUs) to file and serve the 

executive summaries of their reports, along with summary tables of each DR activity, annually 

on April 1 of each year.2  The executive summary and accompanying summary tables for SCE’s 

April 1, 2016 DR load impact reports, entitled “Southern California Edison’s 2016 Demand 

Response Portfolio Summary Report” (Executive Summary), are attached hereto as Appendix 

A.   

                                                 

1 Pursuant to the March 13, 2014 Email Ruling of ALJ Hymes directing the utilities to file their annual 
load impact reports in R.13-09-011 as the successor proceeding to R.07-01-041. 

2  D.10-04-006, Ordering Paragraph (OP) 1, modifying OP 4 of D.08-04-050.   
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SCE has posted the public versions3 of the final load impact reports and supporting tables 

for the SCE-specific DR programs on its website.  In addition to these SCE-specific DR 

programs, SCE has posted the public versions of the final reports for the statewide DR programs, 

as required by OP 11 of D. 12-04-045.  Because the files for these reports are quite large and 

voluminous, SCE is serving a Notice of Availability (NOA) for both the SCE-specific and 

statewide reports and tables on the Service List for this proceeding, as well as the members of the 

Demand Response Measurement Evaluation Committee (DRMEC).  A copy of the NOA is 

attached hereto as Appendix B.4  SCE’s NOA contains the titles of the individual program 

reports, with instructions for accessing the documents on SCE’s website and/or requesting a 

physical copy of the documents from SCE.   

In addition to serving this filing on the Service List and members of the DRMEC, SCE is 

also providing the Commission’s Energy Division with a copy of the complete reports, as 

required by D. 08-04-050, as modified by D.10-04-006.  The confidential version of the 

complete reports provided to the Commission and Commission Staff, as well as the Energy 

Division, will include a Confidentiality Declaration in compliance with D.16-08-024 that 

provides a general description of the information that is confidential, the location of the 

confidential information, and the basis for confidential treatment.  A copy of this Confidentiality 

Declaration is attached hereto as Appendix C. 

 

                                                 

3  SCE notes that some of the information contained in certain reports or supporting tables (for both the 
SCE-specific and Statewide reports) is confidential.  For the public versions of such reports and 
tables, documents that are confidential in-part will be redacted, and documents that are wholly 
confidential will be replaced with a “placeholder” document.   

4  SCE notes that D.08-04-050, as modified by D.10-04-006, does not require the IOUs to file the 
individual reports with the CPUC.  The “summary tables” required to be filed in compliance with OP 
4 of D. 08-04-050, as modified by D.10-04-006, are attached as appendices to the Executive 
Summary, and are part of Appendix A hereto. 
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Respectfully submitted, 
 
FADIA RAFEEDIE KHOURY 
ROBIN Z. MEIDHOF 
 

/s/ Robin Z. Meidhof 
By: Robin Z. Meidhof 

Attorneys for 
SOUTHERN CALIFORNIA EDISON COMPANY 

2244 Walnut Grove Avenue 
Post Office Box 800 
Rosemead, California  91770 
Telephone: (626) 302-6054 
Facsimile: (626) 302-6693 
E-mail: Robin.Meidhof@sce.com 

April 3, 2017 
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1 Introduction 
This report summarizes the load reduction capabilities of the Southern California Edison Co. 
(SCE) portfolio of demand response (DR) programs. It details the load impacts from 2016 
events (ex post load impacts) and load reduction capabilities for 2017 through 2027 under 
normal (1-in-2 year) and extreme (1-in-10 year) system conditions (ex ante load impacts). 
This report adheres to the April 8, 2010 decision by the California Public Utilities Commission 
(CPUC) that requires a DR portfolio summary and specifies the format and content of 
the summary.1 

SCE’s DR portfolio is comprised of 15 DR resources listed in Table 1-1. Two programs listed 
in the CPUC decision are not included in this report. Optional Binding Mandatory Curtailment 
(OBMC) is a program of last resort, triggered immediately prior to rolling blackouts and is not 
considered a DR program by SCE. The Scheduled Load Reduction Program (SLRP) is also not 
included because there are no participants in the program and no enrollments are projected for 
future years. 

Table 1-1: Categorization of SCE DR Programs 

Emergency Price-responsive 
Demand 

Response 
Aggregator-

managed 

SmartConnect®-
enabled Nonevent Based 

 Base Interruptible 
Program with 15-
minute advance 
notice (BIP-15)

 Summer 
Discount Plan – 
Commercial 
(SDP-C)

 Capacity Bidding 
Program  with 
Day-ahead 
Notification  
(CBP-DA)

 Save Power Day 
(SPD) - with 
enabling 
technology

 Real Time 
Pricing (RTP)

 Base Interruptible 
Program with 30-
minute advance 
notice (BIP-30)

 Summer 
Discount Plan - 
Residential  
(SDP-R)

 Capacity Bidding 
Program with Day-
of Notification 
(CBP-DO)

 Permanent Load 
Shifting (PLS)

 Agricultural and 
Pumping 
Interruptible 
Program (AP-I)

 Default Critical 
Peak Pricing 
(CPP) - Large

 Aggregator 
Managed 
Programs (AMP)

 Default Critical 
Peak Pricing 
(CPP) - Medium

 Default Critical 
Peak Pricing 
(CPP) - Small

 Demand Bidding 
Program (DBP)

                                                           
1 Decision (D.) 10-04-006 
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The following reports from the 2016 program evaluations for all of SCE’s DR resources were 
filed with the CPUC by SCE on April 3, 2017 in accordance with the CPUC Load Impact 
Protocols2 (Protocols): 

 Collins, Cummings, and Bell. 2016 Load Impact Evaluation of Southern California 
Edison’s Agriculture and Pumping Interruptible Program. Final Report. April 1, 2017. 

 Potter and Ciccone. 2016 Load Impact Evaluation of California Statewide Base 
Interruptible Program. Final Report. April 1, 2017. 

 Bell, Blundell, Ciccone, Cummings. 2016 Load Impact Evaluation of California’s 
Statewide Nonresidential Critical Peak Pricing Program and SCTD Commercial 
Thermostats. Final Report. April 1, 2017. 

 Nguyen, Duer, Parmenter, Marrin. 2016 Statewide Load Impact Evaluation of California 
Aggregator Demand Response Programs: Ex Post and Ex Ante Load Impacts. April 
1, 2017. 

 Hansen and Huegerich. 2016 Load Impact Evaluation of California Statewide Demand 
Bidding Programs (DBP) for Non-Residential Customers: Ex-Post and Ex-Ante Report. 
April 1, 2017. 

 Schellenberg, Collins, and Flaherman. 2016 Load Impact Evaluation of Southern 
California Edison’s Peak Time Rebate Program. Final Report. April 1, 2017. 

 Schellenberg, Collins, and Stansell. 2016 Load Impact Evaluation of Southern California 
Edison’s Summer Discount Plan. Final Report. April 1, 2017. 

 Bell and Gai. 2016 Load Impact Evaluation of the California Statewide Permanent Load 
Shifting Program. Final Report. April 1, 2017. 

Ex post load impacts are summarized for all programs that experienced an event in 2016. Ex 
post load impacts determine what happened over an historical period, based on the conditions 
that were in effect during that time. Because historical performance is tied to past conditions 
such as weather, price levels, and dispatch strategy (e.g., localized dispatches), ex post load 
impacts may not reflect the full option value of a DR resource. 

Ex ante load impacts are summarized for each program and for SCE’s DR portfolio as a whole. 
Portfolio impacts summarize the load reduction that can be expected from all of SCE’s DR 
programs if jointly dispatched. In other words, they avoid double counting load impacts from 
dually enrolled customers. Ex ante load impacts are forward-looking and are designed to 
reflect the load reduction capability of a DR resource under a standard set of conditions. Ex 
ante load impacts are estimated under normal (1-in-2 year) and extreme (1-in-10 year) weather 
conditions. Estimates have also been developed for two sets of weather conditions, one based 
on SCE-specific peaking conditions and one based on CAISO system peaking conditions. 
Estimates contained in the main body of this report are based on SCE-specific conditions. 
Estimates based on CAISO-specific peaking conditions are contained in the appendices.  

This report begins with a description of the SCE DR programs covered in this executive 
summary, including current and forecasted program enrollment. The program overview section 

                                                           
2 See CPUC Rulemaking 07-01-041, D.08-04-050, “Adopting Protocols for Estimating Demand Response Load Impacts” 
and Attachment A, “Protocols.” 
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is followed by a summary of the methods employed in analyzing the ex post and ex ante load 
impacts for each program. The next two sections summarize the ex post and ex ante results 
for each program as well as the portfolio of programs collectively. The final section summarizes 
the recommendations contained in the 2016 program evaluation reports. Appendix A shows 
the proxy days used to develop ex ante weather conditions for SCE. Appendix B describes the 
regression specifications that were used in modeling customer load or estimating load impacts 
for each program evaluation. Appendices C through J contain the ex ante load impact tables 
that must be included in this portfolio summary. Finally, Appendix K presents SCE’s demand 
response program capacity that can be used as reliability-based resources in years 2017 
through 2027, as calculated per guidelines established by CPUC D.10-06-034.  
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2 Overview of Demand Response Programs 
SCE's current programs can be assigned to one of five categories: reliability; price responsive; 
demand response aggregator managed; SmartConnect® -enabled programs; and nonevent 
based programs. In general, reliability programs are called when operating reserves are limited, 
either immediately prior to or during system emergencies. Price responsive programs can be 
called based on market conditions defined by market prices, generator heat rates, temperature, 
or other indicators. Price responsive in this context does not necessarily mean that customers in 
these programs face time-varying prices—it means that these programs can be dispatched in 
response to economic conditions in the wholesale market. In aggregator-managed programs, 
aggregators contract with commercial and industrial customers and deliver load reductions to 
the utility. Each aggregator forms a portfolio of individual customer accounts and nominates 
specific accounts for either an existing DR program such as the Capacity Bidding Program or for 
meeting contractual load reduction obligations. Nonevent based programs are not dispatchable, 
but provide explicit incentives or time-varying pricing to customers who shift or reduce loads 
during peak periods. SmartConnect®-enabled programs refer to programs that are tied to SCE's 
rollout of smart meters. 

2.1 Reliability Programs 
Reliability programs are called when operating reserves are limited, either immediately prior to 
or during system emergencies. 

2.1.1 Base Interruptible Program 
Each of California’s three electric investor-owned utilities (IOUs) offer the Base Interruptible 
Program (BIP). BIP is a tariff-based, emergency-triggered demand response program that 
CAISO can dispatch for system emergencies. The IOUs can also dispatch BIP for local 
emergencies or on a measurement and evaluation event basis to verify the program’s load 
reduction capability. The program can be dispatched both for instances when electricity system 
demand approaches installed generation capacity (a resource shortage) or in response to 
emergencies due to transmission and generation outages. Customers enrolled in BIP receive 
incentive payments in exchange for committing to reduce their electricity demand to a 
contractually-established level referred to as the Firm Service Level (FSL). Participants 
who fail to reduce load to the FSL are subject to a financial penalty assessed on a kWh basis. 
SCE differentiates BIP payment levels based on the timing in which the customer responds to 
dispatch notification; customers can commit to providing load reductions within 15 or 30 minutes 
of notification. The load impacts for both options are summarized in this report. BIP was 
integrated into the CAISO wholesale market in 2015. 

2.1.2 Agricultural and Pumping Interruptible Program 
The Agricultural and Pumping Interruptible (AP-I) program provides a monthly credit to eligible 
agricultural and pumping customers for allowing SCE to temporarily interrupt electric service to 
their pumping equipment during CAISO or other system emergencies. Agricultural and pumping 
customers with a measured demand of 37 kW or greater, or with at least 50 horsepower of 
connected load per service account, are eligible to participate in the AP-I program. Participating 
customers must already be served under an agricultural and pumping rate schedule. When an 
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interruption is deemed necessary and is allowed under the terms of the tariff, SCE sends a 
signal to the load control device installed on a customer’s pumping equipment. The signal 
automatically turns off the equipment for the entire duration of the interruption event. The 
number of interruptions cannot exceed 1 per day, 4 per week, and 25 per calendar year. The 
duration of an interruption cannot exceed 6 hours and the total hours of interruption cannot 
exceed 40 per calendar month or 150 per calendar year. In exchange for allowing SCE to 
interrupt pumping service during emergencies, AP-I customers receive a monthly credit. For 
customers on time-of-use (TOU) rates, the credit is based on measured peak and mid-peak 
electricity demand. For customers that are not on a TOU rate, the credit is based on 
monthly usage. AP-I was integrated into the CAISO wholesale market in 2015. 

2.2 Price Responsive Programs 
The distinguishing feature of price-responsive programs is that they are dispatched based 
on economic criteria rather than solely for emergency conditions. SCE has the option of 
dispatching these programs when economic conditions—defined by market prices, generation 
heat rates, temperature, or other market indicators—are met. 

2.2.1 Summer Discount Plan – Commercial 
The Summer Discount Plan—Commercial (SDP-C)—is a central air conditioning (CAC) direct 
load control program for commercial customers. SCE began to operate SDP-C as a price-
responsive program in 2013. During high system peak hours or emergency conditions, a signal 
is sent to control devices that limit the operation of the CAC unit. Participants can elect the level 
of load control—the cycling strategy. SDP-C has three plan options. The Maximum Comfort plan 
allows SCE to control CAC units up to nine minutes of every half hour, up to six hours a day. 
The Good Value plan offers CAC control up to 15 minutes of every half hour, up to 6 hours 
a day. The Maximum Savings plan offers complete CAC curtailment for up to six hours a day. 
The program is available year-round, can be called for up to six hours per day, and can be 
dispatched up to 180 hours per year, per participant. The load impacts and enrollment forecasts 
in this report are summarized across all options of the program for commercial customers. SDP-
C was integrated into the CAISO wholesale market in 2015. 

2.2.2 Summer Discount Plan – Residential 
The Summer Discount Plan—Residential (SDP-R) program—is a CAC direct load control 
program for residential customers. SCE began to operate SDP-R as a price-responsive program 
in 2012. During high system peak hours or emergency conditions, a signal is sent to control 
devices that limit the operation of the CAC unit. The program is available year-round and for 
all hours of the day, but can only be called up to 6 hours per day and up to 180 hours a year 
for each participant. As with the SDP-C program, participants choose a cycling strategy. The 
Maximum Comfort plan offers CAC control up to 15 minutes of every half hour, up to 6 hours a 
day. The Maximum Savings plan offers complete CAC curtailment up to six hours a day. Both 
residential plans have an override option. In exchange for receiving a lower incentive, 
customers can press a button on the load control device, which allows the customer to override 
up to five event days per calendar year. For customers who have an outdoor CAC and no 
programmable communicating thermostat (PCT), the override option is only available if their 
CAC is located on the ground. The load impacts and enrollment forecasts in this report are 
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summarized across all options of the program for residential customers. SDP-R was integrated 
into the CAISO wholesale market in 2015. 

2.2.3 Critical Peak Pricing 
Critical Peak Pricing (CPP) is a dynamic pricing program for both residential and nonresidential 
customers on a time-of-use rate. In 2010, SCE's large customers with demands over 200 kW 
were defaulted onto CPP. In 2016, mostly large customers with peak demands exceeding 
200 kW received service under CPP except for some voluntary small and medium business 
customers. SCE will default small and medium commercial customers with demands below 
200 kW, in addition to large pumping and agricultural customers, to CPP in 2018. Residential 
customers may opt-in to CPP. Under this rate option, higher prices on critical peak days are 
offset by a reduction in off-peak prices or demand charges. CPP events occur on nonholiday 
weekdays between 2 to 6 PM. There are 12 CPP events each calendar year. 

2.2.4 Demand Bidding Program 
The Demand Bidding Program (DBP) is a voluntary demand reduction program that provides 
enrolled customers with the opportunity to receive bill credits for load reductions on event days. 
The program is designed to allow commercial and industrial facilities, of any size, to provide 
load reduction without firm commitments or participant risk. Because a firm commitment is not 
required, participants can decide whether or not to bid in load reduction on an event-by-event 
basis and even if they bid, there is no penalty for not providing the committed reduction. As 
such, the mix of event participants (versus enrolled participants) and magnitude of load 
reduction varies from event to event. DBP will be retired at the end of 2017.  

2.3 Demand Response Aggregator Managed Programs 
Aggregator managed programs are also price-responsive demand response (DR) resources, 
but they are given a separate category because customers typically, participate in these 
DR programs through a third party DR aggregator. In aggregator-managed programs, DR 
aggregators contract with commercial and industrial customers and deliver the aggregated 
load reduction to the utility. Each DR aggregator forms a portfolio of individual customer 
accounts and nominates specific accounts for either an existing demand response program 
such as the Capacity Bidding Program (CBP) or for meeting contractual load reduction 
obligations. The DR aggregator assumes responsibility for managing relationships with 
individual customers, arranging for load reductions on event days, receiving incentive payments, 
and paying penalties (if warranted) to the utility. Customers receive their incentives directly 
from the DR aggregator. SCE currently has two aggregator-managed programs: CBP and the 
Aggregator-managed Portfolio (AMP) program. 

2.3.1 Capacity Bidding Program 
CBP is an aggregator-managed DR program offered by all three IOUs. CBP provides 
aggregators with monthly capacity payments, paid on a per kW basis, based on the 
aggregator’s load reduction commitments for each month, plus additional energy payments, 
paid on a per kWh basis, based on actual electricity demand reductions during events. Each 
month, aggregators may adjust their nominated load reduction and the mix of customers that 
provide load reduction for the different event options (e.g., day-ahead or day-of notifications, 
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and event durations of either one-to-four hours, two-to-six hours, or four-to-eight hours). CBP 
events may be called on nonholiday weekdays, between the hours of 11 AM and 7 PM. CBP 
day-ahead (CBP-DA) and day-of (CBP-DO) resources are summarized separately in this 
report. SCE integrated most of its CBP portfolio into the CAISO wholesale energy market 
beginning June 18, 2015. 

2.3.2 Aggregator Managed Portfolio Program 
AMP is very similar to the CBP program but is not a statewide program. The primary difference 
between AMP and CBP is that AMP consists of CPUC-approved bilateral contracts, also known 
as demand response power purchase agreements, which are individually negotiated and span 
a specified period of time. Like CBP, AMP aggregators contract with commercial and industrial 
customers to act on their behalf with respect to all aspects of the program, including receiving 
notices from the utility, arranging for load reductions on event days, receiving incentive 
payments, and paying penalties to the utility (if warranted). Each AMP aggregator forms 
a portfolio of individual customer accounts so that their aggregated load meets or exceeds 
the DR contract capacity commitment and penalty risk is mitigated. SCE integrated most of 
its AMP portfolio into the CAISO wholesale energy market by July 2015. 

2.4 SmartConnect®-enabled Programs 
This report also provides ex post and ex ante load impact estimates for one program in the 
SmartConnect®-enabled category, which is a segment of demand response programs tied to 
SCE's rollout of smart meters. 

Save Power Day (SPD) is a peak time rebate (PTR) program for bundled residential customers. 
In 2012 and 2013, SCE residential customers, regardless of whether or not they had opted-in 
for alert notification, were eligible to receive SPD bill credits. In 2014, SCE began to provide bill 
credits only to those accounts that opted-in for alert notifications. The Save Power Day program 
is a voluntary, behavior-based demand response program open to bundled-only SCE residential 
customers with SmartConnect® meters. The program has three types of customers: opt-in PTR, 
third party managed PTR+PCT (programmable communicating thermostat), and PTR+IHD (in- 
home display). Opt-in PTR customers voluntarily enroll to receive event day notifications by 
phone, text message, or e-mail. PTR+PCT customers have programmable communicating 
thermostats, which controls HVAC load, that can be controlled by a third party on event days. 
PTR+IHD customers received in-home displays with similar capabilities as the PCT. SPD 
provides bill credits to customers based on their specific load reduction on event days when 
high energy prices are anticipated, and both PTR+IHD and PTR+PCT customers are eligible 
to earn additional bill credits for utilizing enabling technology. SPD events occur on nonholiday 
weekdays between 2 to 6 PM.  

2.5 Nonevent Based Programs 
Nonevent based programs are not dispatchable, but provide load reduction or load shifting on a 
daily basis. These DR programs provide explicit incentives or time-varying pricing to customers 
that shift or reduce loads during peak periods. 
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2.5.1 Real Time Pricing
Real-time pricing (RTP) is a dynamic pricing tariff that charges participants for the electricity 
they consume based on hourly prices that vary according to day type and temperature. It 
attempts to incorporate time-varying components of energy costs and generation capacity 
costs. The RTP tariff consists of nine hourly pricing profiles that vary by season, day type, 
and daily maximum temperature as measured by the Los Angeles Civic Center weather station. 
The tariff is available to commercial and agricultural customers. Because the rate schedules are 
linked to variation in weather, participants experience higher prices on hotter days and a greater 
number of high-price days during extreme weather years than in normal weather years. 

2.5.2 Permanent Load Shifting 
The Permanent Load Shifting (PLS) program provides a one-time incentive payment ($875/kW 
shifted) to customers who install qualifying PLS-Thermal Energy Storage (TES) technology on 
typical central air conditioning units or process cooling equipment. Incentives are determined 
based on the designed load shift capability of the system and the project must undergo a 
feasibility study prepared by a licensed engineer. The load shift is typically accomplished 
through shifting of daytime chiller load to overnight hours. All electric customers on time-of-use 
electricity rates are eligible for the program, including residential, commercial, industrial, 
agricultural, direct access, and Community Choice Aggregation customers. To qualify for the 
PLS program incentive payment, customers must go through a program application, approval, 
and verification process. The total incentive amount is determined using a customer’s peak load 
shift on their maximum cooling demand day (based on on-peak hours). The incentive payments 
are intended to offset a portion of the cost of installation, thereby making the system more 
attractive financially. Customers are required to shift load by running the TES system on 
weekdays during summer months, but program participants are also encouraged to shift 
load during nonsummer months to maximize their energy bill savings. 

2.6 Program Enrollment 
Table 2-1 summarizes the SCE DR enrollment forecasts for 2017 through 2027 reported at 
the portfolio level. Of the five program types, the largest enrollment growth is expected in the 
SmartConnect-enabled category. SPD with Tech is expected to grow from about 25,000 
participants in 2017 to about 130,000 participants in 2027. Overall enrollment in the emergency, 
price responsive, and aggregator-managed program categories is expected to decline, and 
enrollment in nonevent based programs is forecast to increase slightly.  

Within the emergency category, BIP-30, BIP-15, and AP-I are all expected to shrink by about 
10% over the course of the forecast horizon. Within the price-responsive program category, 
CPP enrollment is expected to grow from about 3,400 participants in 2017 to over 103,000 
participants in 2027 due to the default pricing option’s expansion to medium and small 
customers. Enrollments in the CAC load control programs, SDP-C and SDP-R are expected to 
decline significantly, by approximately 60% and 40%, respectively, as SCE is planning to 
implement a new direct load control program. These declining SDP enrollments are 
counteracted in part by CPP Small and CPP Medium, amounting to a reduction of about 11,000 
price-responsive program participants by 2027. Overall, enrollment in SCE DR programs is 
expected to grow by 28% from about 303,000 participants in 2017 to about 395,000 in 2027.
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3 Methodology 
The 2016 evaluations address two main questions for DR programs: what demand reductions 
were delivered when resources were dispatched in 2016; and, what is the load reduction 
capability of each DR program? 

Ex post impacts reflect the demand reductions attained during actual events, but do not 
necessarily reflect the load reduction capability of the DR program. Historical ex post results 
are tied to specific conditions that occurred for that given event, including weather conditions, 
the number of participants who were dispatched, the mix of customers, and other factors such 
as switch failure rates. Several programs are dispatched strategically to address congestion in 
specific zones, test load response capabilities, or for economic reasons. Due to the absence of 
extreme weather or system emergencies in 2016, emergency resources such as BIP were only 
dispatched to test load reduction capabilities. In addition, the timing and duration of event 
dispatch varied across event days for many programs. As a result, the impacts for individual 
event days are not necessarily representative of the full program capability.  

Ex ante impacts reflect the load reduction capability of a DR program for each month under 
a weather conditions associated with standard 1-in-2 and 1-in-10 system peaking conditions. 
They reflect the reduction that can be attained if all enrolled participants are dispatched under 
the weather conditions that drive system planning. Whenever possible, ex ante load impacts 
are grounded in analysis of historical load impact performance. These estimates are used in 
assessing alternatives for meeting peak demand, cost-effectiveness comparisons, and long-
term planning.  

Figure 3-1 shows the connection between ex post load impacts, ex ante impacts, cost-
effectiveness analysis, and resource planning. Analysis of historical program data is employed 
to produce ex ante load impact estimates that are subsequently used for resource adequacy, 
cost-effectiveness assessment and, by connection, resource planning. 
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Figure 3-1: Summary of Ex Post and Ex Ante Analysis Process and Connections 

 

3.1 Selection of Ex Ante Weather Conditions 
The Protocols require that ex ante load impacts be estimated assuming weather conditions 
associated with both normal and extreme utility operating conditions. Normal conditions are 
defined as those that would be expected to occur once every 2 years (1-in-2 conditions) and 
extreme conditions are those that would be expected to occur once every 10 years (1-in-10 
conditions). From 2008 to 2013, SCE has based ex ante weather on system operating 
conditions specific to their own system. However, ex ante weather conditions could alternatively 
reflect 1-in-2 and 1-in-10 year operating conditions for the California Independent System 
Operator (CAISO) rather than the operating conditions for SCE. While the Protocols are silent 
on this issue, a letter from the CPUC Energy Division to the three California electric investor-
owned utilities dated October 21, 2014 directed them to provide impact estimates under two 
sets of operating conditions starting with the April 1, 2015 filings: one reflecting operating 
conditions for each utility and one reflecting operating conditions for the CAISO system.  

In order to meet this new requirement, the utilities developed ex ante weather conditions based 
on the peaking conditions for each utility and for the CAISO system. The previous ex ante 
weather conditions for each utility were developed in 2009 and were updated along with the 
development of the new CAISO-based conditions. Both sets of estimates used a common 
methodology, which was documented in a report delivered to the utilities.3    

                                                           
3 See Statewide Demand Response Ex Ante Weather Conditions. Nexant, Inc. January 30, 2015. 
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The extent to which utility-specific ex ante weather conditions differ from CAISO ex ante 
weather conditions is related to the correlation between individual utility and CAISO peak loads. 
Figure 3-2 shows the correlations between SCE peaks and CAISO system wide daily peaks. 
Because the focus is on peaking conditions, the graph includes the 25 days with the highest 
CAISO loads in each year from 2006–2013 (25 days per year for 8 years, providing 200 
observations per utility).  

Figure 3-2:  Relationship between CAISO and SCE Peak Loads 
CAISO Top 25 Peak Days per Year (2006–2013) 

 

SCE peak loads are more closely related to CAISO peak loads than are PG&E or SDG&E peak 
loads. Part of the explanation is simply that SCE constitutes a larger share of CAISO load than 
do the other two utilities, and therefore SCE has more influence on the overall CAISO loads. 
However, there are additional reasons for the differences. PG&E’s northern California service 
territory experiences different weather systems and is more likely to peak earlier in the year 
than the overall CAISO system. SDG&E weekday loads and weather patterns are also unique. 
A larger share of SDG&E’s load is residential and less of it is industrial. Temperatures peak 
earlier in the day than load does at SDG&E and the diurnal swing between overnight and peak 
temperatures is smaller. 

While IOU and CAISO loads do not peak at the same time all the time, the relationship 
between CAISO loads and utility peaking conditions has been weakest when CAISO loads 
have been below 45,000 MW. For example, CAISO loads often reach 43,000 MW when 
Southern California loads are extreme but Northern California loads are moderate (or vice-
versa). However, whenever CAISO loads have exceeded 45,000 MW, loads typically have 
been high across all three IOUs. 
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Table 3-1 shows the values for each weather scenario, weather year, and month for a variable 
equal to the average temperature from midnight to 5 PM (referred to as mean17) for each day 
type. For the typical event day, the CAISO weather is hotter on average than the utility-specific 
weather for SCE for 1-in-2 and is nearly equal under 1-in-10 year weather conditions. 

Table 3-1:  SCE Sales-weighted Ex Ante Weather Values (mean17) on Monthly Peak Days 

 

 
 

 
3.2 Overview of Evaluation Methods 
The methods used to estimate ex post and ex ante load impacts for each of the DR programs 
in the SCE portfolio are conceptually similar. Nearly all of the 2016 evaluations relied on, or 
partially relied on, regression analysis to estimate a model reflecting the relationship between 
customer whole-premise or end-use load and key determinants of the variation in energy use 
over time, such as weather and time-of-day, day-of-week, and seasonal patterns that reflect the 
normal pattern of business or household operations. In some cases, a matched control group 
was used to estimate reference load for the purpose of deriving load impacts. For those, load is 
not modeled as a function of weather and time-of-day for the purpose of determining reference 
load; rather, reference load for the treatment group is simply the observed load of the control 
group, minus the small difference between treatment and control loads observed on nonevent 
days. Nevertheless, reference load models are still required even in this setting for the purpose 
of ex ante load impact estimation. The exception in 2016 is the PLS evaluation, which had a 
single installed project at the time of the evaluation. The PLS evaluation primarily relies on 
building simulation modeling to develop ex ante load impacts given further assumptions about 
the timing, geographic location, project size, and budget for the program across the ex ante 
forecast horizon. 

Regression models are based on historical hourly or sub-hourly electricity use data for 
customers who have participated in the DR programs. Each model or set of models is used 
to estimate the reference load for an average customer enrolled in a program, which represents 
what customers would be expected to use in the absence of an event on days in which program 
events either were called (for ex post impact estimation) or have a high probability of being 
called (for ex ante impact estimation). For RTP, the methods were slightly different. RTP 

Month 

1-in-2 1-in-10 

Utility-
specific CAISO Utility-

specific CAISO 

5 69.4 68 77.7 76.3 

6 71.8 72.7 76.3 76.9 

7 75.5 78.8 79.8 79.1 

8 79.2 78.4 81.5 80.8 

9 75.5 77.9 82 82.5 

10 74.2 70.6 76.7 76.9 

Avg. (May-Oct) 74.3 74.4 79 78.7 
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reference loads represent what the average customer would use on a specific day if they faced 
the otherwise applicable tariff, TOU-8, rather than the RTP tariff.  

In most instances, ex post load impacts were estimated by comparing the reference level 
energy use in each hour with the estimated load with DR in the hour on each event day. For ex 
ante estimation, predicted energy use in each hour was estimated under the assumption that an 
event occurred and also under the assumption that it did not occur, while everything else (e.g., 
weather, day-of-week effects) was held constant at values representative of a typical event day 
or monthly system peak day.  

At a more technical level, three general approaches were used to estimate the 
regression models: 

 Individual Customer Time Series Regressions: This method works well for event-
based programs with numerous events and for programs with substantial variation in the 
drivers of load response or load shifting. This approach is also useful for programs with 
substantial differences in the magnitude and load patterns of customers, which is more 
typical among large customers. The coefficients vary at the customer level. The 
regressions do not necessarily explain individual customer behavior perfectly, but on 
aggregate they explain most of the program level variation in loads. Importantly, 
individual customer regressions can be employed to describe the distribution of 
customer load reductions as well as the distribution of percent load reductions. They can 
also be used to describe impacts for segments of the participant population. The key 
limitation to individual customer regressions is that they have no control group, and 
therefore they have limited ability to account for non-observable variations.  

 Aggregate Time Series Regressions: Similar to the individual customer regression 
approach, but rather than estimating reference loads and load impacts for individual 
customers, estimates are made for groups of customers taken in aggregate. 

 Panel Regressions: This method is particularly suitable when control groups are 
available, or sample sizes are sufficient for the territory, but inadequate for smaller 
segments such as local capacity areas. A key strength of panel regressions is the 
ability to control for certain omitted or unobservable variables.4 While panel regressions 
can increase the accuracy of impact estimates for the average customer, they cannot 
be employed to describe the distribution of impacts among the participant population. 
Importantly, panel regressions cannot control for customer characteristics that interact 
with occupancy and or weather unless those variables are explicitly included. 

The regression models used to predict the reference load were developed with the primary goal 
of accurately predicting average customer load given the time of day, day of week, temperature, 
and location of each customer and predicting load reductions under different temperature 
conditions. The focus was on the accuracy of the prediction and the validity of load impact 

                                                           
4 Panel regressions can account for omitted variables that are unique to customers and relatively time invariant over the 
analysis time frame (fixed effects) such as household income. Panel regressions can also account for omitted variables 
that are common across the participant population but unique to specific time periods (time effects). They cannot, however, 
account for omitted variables that vary both by participant and by time period or for household characteristics (e.g., central 
air conditioning) that interact with variables that vary over time, such as weather and occupancy.  
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estimates. The regression equations used to model load patterns and estimate load impacts for 
each program are detailed in Appendix B. 

3.3 Program-specific Analysis Methods 
Table 3-2 summarizes the analysis methodology for each program. It describes the general 
approach used for load impact estimation and details key assumptions required in the analysis. 
The specific methodology chosen for each program was based on the available data, event 
dispatch patterns, and the strengths and weakness of each available analysis approach. 
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4 Ex Post Load Impact Estimates 
This section summarizes the load impacts in 2016 for event-based programs. Ex post load 
impacts are based on modeling electricity use patterns and load impacts over a historical 
period. All evaluations involve electricity usage data from program participants; for some 
programs, usage data from control customers who do not participate in the program is also 
used. Control data is used to estimate reference load for the hours prior to, during, and after 
DR events. In general, ex post load impacts estimate what happened based on the conditions 
that were in effect during the time of each event. While historical load patterns and impacts 
are critical for understanding the magnitude of load reduction resources, they have limitations. 
Because historical performance is tied to past conditions such as weather, price levels, and 
dispatch strategy (e.g., localized dispatches), ex post load impacts may not reflect the full option 
value of a DR resource. For example, a test event for a highly weather-sensitive program such 
as SDP-C may yield lower impacts than what the program can provide because future events 
might occur at hotter temperatures when air conditioning loads are higher. Likewise, resources 
such as CBP or AMP may be dispatched partially—one product line is called—in which case ex 
post events may not necessarily reflect the program load reduction capability. 

4.1 Summary of 2016 Events 
In 2016, SCE DR resources were dispatched based on program rules and need. The event 
days and event hours differed across programs and, sometimes, within programs. Table 4-1 
summarizes the events called in 2016 by date and program. RTP and PLS no not appear in 
the table because they are not event-based programs. SDP, CBP, and SPD were dispatched 
most frequently of the event-based programs. 

As noted earlier, several programs are dispatched strategically to address congestion in specific 
zones, to test load response capabilities, or for economic reasons. For CBP and AMP, different 
combinations of program products and/or aggregators (if applicable) were dispatched for each 
individual event in 2016. As a result, the impacts for individual event days are not necessarily 
representative of the resources available should SCE solicit demand reductions from all 
aggregator resources at once. 
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Interpreting the average event impact across events can be difficult because multiple 
factors can vary across event days, including temperature, the normal pattern of energy 
use, enrollment, the number of customers called, dispatch strategy, and number of event 
hours. For programs such as large customer DBP and CPP with stable participation, fixed 
event windows, less weather-sensitive customers, and universal dispatch for all events, the 
average event impacts can provide meaningful and insightful data about program performance. 
However, for resources that do not have those characteristics, the average event impacts 
provide limited insight and can be misleading. In short, ex post load impacts may not reflect 
the full option value of a DR resource and should be interpreted with caution. In the case of CBP 
and AMP, not only was a subset of customers called for each event, but the customers called 
for each event were not necessarily representative of the overall program.  

Table 4-2 summarizes the average event impacts across all events for each of SCE's programs 
that had an event in 2016. A total row at the bottom is not provided because these are different 
types of programs that were dispatched at different times in 2016, as shown in Table 4-1.  

Table 4-2: 2016 Ex Post Load Impacts for the Average Event by Event-based Program 

Program 
Reference 

Load  
(kW) 

Load 
with DR 

(kW) 

Load 
Impact 

per 
Customer 

(kW) 

% Load 
Impact 

Aggregate 
Impact 
(MW) 

Accounts 
Called 

Number 
of 

Events 

AP-I 33 4 29 88% 35 1,192 1 
BIP 15-minute 3,112 263 2,849 92% 165 58 1 
BIP 30-minute 1,175 309 867 74% 461 532 1 

SDP-C 17 15 2 10% 6 3,384 30 
SDP-R 3 2 1 31% 83 105,236 26 

CPP-Large 234 220 14 6% 34 2,545 12 
DBP 904 772 132 15% 101 765 13 

CBP-DA* 
CBP-DO* 

AMP 239 181 58 24% 92 1,571 7 
SPD without Tech. 2 2 0 4% 25 324,681 14 

SPD with PCT 2 2 1 34% 2.08 2,682 12 
*Redacted to protect confidential customer information 
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5 Ex Ante Load Impacts 
The portfolio ex ante load impact estimates summarize the load reduction that can be expected 
from all of SCE’s DR programs if they are called simultaneously. They are based on a common 
event window and the weather conditions underlying 1-in-2 and 1-in-10 monthly system peak 
days. The weather conditions further vary according to whether or not the program is assumed 
to be called on a SCE monthly system peak day or a CAISO monthly system peak day. The ex 
ante estimates provide a projection of the resources available under conditions that are linked to 
the need for investment in additional capacity. The load impact estimates for each program align 
with the peak period used for resource adequacy planning, 1 to 6 PM in April through October 
and 4 to 9 PM in November through March.  

Portfolio-adjusted load reductions reflect the assignment of load impacts from dually enrolled 
accounts to a single program in order to avoid double counting impacts. Dual participation is 
allowed for many of SCE’s DR programs. The largest overlaps in the nonresidential programs 
(which can exceed 30% or even 40% of program enrollment) occur among DBP participants 
who dually enroll in either BIP or AMP in addition to AMP customers who dually enroll in CBP. 
There is also significant amount of dual enrollment between the residential programs, SPD 
and SDP-R; more than 20% of SPD participants dually enroll in SDP-R. The load impacts 
of customers enrolled in both an emergency program and a price-responsive program are 
attributed to the emergency response program for portfolio-adjusted reporting.  

The remainder of this section summarizes the ex ante load impact estimates for SCE's portfolio 
of DR programs. The discussion focuses on high-level portfolio aggregate impacts by forecast 
year, month, and program type and assumes SCE-specific monthly peaking conditions. The 
remainder of the portfolio-adjusted and program-specific estimates that are required to be 
included in this executive summary by the Protocols can be found in Appendices C through 
J. Appendices C through F present ex ante load impacts assuming SCE-specific peaking 
conditions while Appendices G through J present ex ante load impacts assuming CAISO 
peaking conditions.  

5.1 Projected Change in Portfolio Load Impacts from 2017–2027 
Figure 5-1 presents the portfolio-adjusted aggregate load impact estimates for the August 
system peak day under 1-in-2 and 1-in-10 SCE-specific system conditions by forecast year. The 
estimated aggregate load reduction is highest in 2017 and declines every year through the end 
of the forecast horizon in 2027. Under 1-in-2 system conditions, SCE's DR portfolio is projected 
to fall 15%, from 1,1045 MW in 2017 to 940 MW in 2027. Under 1-in-10 system conditions, 
SCE's DR portfolio is expected to deliver 1,161* MW for the 1-in-10 August system peak day in 
2017, declining 16% to 980 MW by 2027.  

                                                           
5 2017 load impacts for Permanent Load Shifting (PLS) are not included in this sum, since they are confidential. 
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Figure 5-1: Portfolio Aggregate Ex Ante Load Impact Estimates (MW) for the August 
System Peak Day by 1-in-2 and 1-in-10 SCE-specific System Conditions and Year 

 

5.2 2017 Portfolio Aggregate Load Impacts by Month 
Figure 5-2 shows how the 2017 portfolio load impacts vary by month under 1-in-2 and 1-in-10 
SCE-specific system conditions. In 2017, SCE's DR portfolio is projected to be capable of 
delivering up to 1,161* MW of load reduction during the August monthly system peak day under 
1-in-10 system conditions. The July and September load impacts under 1-in-10 system 
conditions are similar, at 1,107* and 1,131* MW, respectively. The portfolio load impacts during 
non-summer months are substantially lower, largely due to the fact that SDP-C and SDP-R only 
provide load impacts during the summer months when cooling loads are available for 
curtailment.6 

                                                           
6 *2017 load impacts for Permanent Load Shifting (PLS) are not included in this sum, since they are confidential. 
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Figure 5-2: 2017 Portfolio Aggregate Ex Ante Load Impact Estimates (MW) 
by 1-in-2 and 1-in-10 SCE-specific System Conditions and Monthly System Peak Day 

 

5.3 Portfolio Load Impacts by Program Type 
SCE has moved in recent years towards a more balanced DR portfolio by program type with 
fewer emergency response resources. Figure 5-3 shows the distribution of portfolio aggregate 
load impacts by program type in 2017. Load impacts from emergency response programs are 
forecast to comprise 64% of SCE's DR portfolio during this period. Most of the remaining load 
impacts are forecast to come from aggregator-managed programs (10%) and price-responsive 
programs (25%). Figure 5-4 shows the distribution of portfolio aggregate load impacts by 
program type for the year 2027. A greater percentage of load impacts are projected to come 
from SmartConnect-enabled and emergency programs by 2027, with a smaller share of load 
impacts expected to be delivered by aggregator-managed and price-responsive programs. 
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Figure 5-3: Distribution of Portfolio Aggregate Load Impacts by Program Type 
2017 August System Peak Day under 1-in-2 SCE-specific System Conditions 

7 

 

 

                                                           
7 *2017 load impacts for Permanent Load Shifting (PLS) are not included in this sum, since they are confidential. 

Emergency 
64% 

Price-responsive 
25% 

Demand Response 
Aggregator-managed 

10% 

SmartConnect®- 
enabled 

0.4% 
Nonevent Based 

0.1% 

Forecast Year 2017 
1,104* MW 



Ex Ante Load Impacts 

  33 

Figure 5-4: Distribution of Portfolio Aggregate Load Impacts by Program Type 
2027 August System Peak Day under 1-in-2 SCE-specific System Conditions 

 

 

5.4 Portfolio Load Impacts by Program 
Table 5-1 summarizes the portfolio load impacts by program by month for 2017 through 2027 
under 1-in-2 system peak conditions. As indicated in the above discussion of Figure 5-1, load 
impacts from SCE’s DR portfolio are projected to fall by 15% from 2017 to 2027.  

Tables 5-2 and 5-3 show the monthly variation in portfolio aggregate load impacts in 2017 for 
1-in-2 and 1-in-10 SCE-specific system peaking conditions. Similar tables are presented in 
Appendices C through F for each forecast year from 2017 through 2027, for 1-in-2 and 1-in-10 
SCE-specific system conditions and for both portfolio-adjusted and program-specific 
assumptions. Appendices G through J present the same tables but under 1-in-2 and 1-in-10 
CAISO peaking conditions. 

Emergency 
69% 

Price-responsive 
18% 

Demand Response 
Aggregator-

managed 
5% 

SmartConnect®-
enabled 

7% 

Non-event Based 
1% 

Forecast Year 2027 
940 MW 
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6 Recommendations 
The 2016 DR program evaluations contain recommendations for each program. The 
recommendations provide steps to improve the measurement and evaluation of DR 
resources and to improve program performance. This section summarizes the 
recommendations for each program.  

6.1 Emergency Programs 
Overall, emergency programs are infrequently used, but substantial load reductions are linked 
to both automated control technology and contractual agreements with substantial penalties 
for nonperformance. Their importance and infrequent dispatch make it critical to understand 
the electricity use patterns of participants, call test events, and measure the extent to which 
communications work well. The following summarizes the recommendations for the 
emergency programs: 

 Continue to call at least one BIP event each year, especially in light of the fact that 
the mix of customers on the program can and does change from year to year. When 
calling a test event, consider the event conditions that are being simulated. If a BIP test 
event is meant to simulate a generation supply shortage, give at least one day notice, 
but not the exact timing of the event. If a BIP test event is meant to simulate a 
transmission or distribution outage, day-ahead notice is not appropriate.  

 Improve the AP-I switch success rate. This is an iterative process that will take 
several years and require continuous adjustment to meet stated goals. Improvement 
requires the following steps: 

1. Run tests or actual events during the summer, when pumps are on. Ideally, the 
test event would occur during peak hours and last long enough to determine whether 
pumps that were operating immediately before the event ramped down when the 
event signal was sent to the switches. Calling events facilitates the ability to identify 
pumps that are not providing load reduction and improve the switch success rates to 
work toward SCE’s goal of improving AP-I switch success rates to 93%. 

2. Analyze the 15-minute interval data to identify units that were on immediately 
prior to the event but were not activated. The criteria for determining activation 
must take into account that some pumps ramp down over five minutes and that 
additional loads not controlled by switches are measured by the same meter for a 
small fraction of participants. 

3. Target the identified accounts for a switch activation inspection and repair, 
as appropriate. 

6.2 Price-responsive Programs 
Price responsive programs are dispatched more frequently based on economic criteria rather 
than solely for emergency conditions. The following recommendations were made for price 
response programs: 

 Consider the flexibility of the SDP in assessing the value of the program. Ex ante load 
impacts for 1 to 6 PM may not reflect the overall value of the program, which can be 
dispatched locally and can meet the need for system resources during the late afternoon 
and early hours. 
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 When choosing the dates for SDP-C events, factor in the school calendar, since schools 
can deliver a large fraction of SDP-C’s potential impact. 

6.3 Aggregator-managed Programs 
 Continue to offer AutoDR enrollment. It has incrementally higher impacts.  

 Consider customer mix, as larger customers have higher impacts. 

6.4 SmartConnect®-enabled Programs 
Consider redesigning program hours for the SPD PCT program. The PCT program is 
dispatched from 2 to 6 PM, whereas the resource adequacy peak hours are from 1 to 6 PM. 
The PCTs precool during the hour before the program event, the first hour of the RA window, 
resulting in a significant negative load impact during the first hour of the RA window calculation. 
The difference in the average hourly load impact between the program event window and the 
RA window is 0.26 kW. This difference results in a 33% lower average hourly impact for the RA 
window directly attributable to the timing of the program event hours relative to the RA hours.  

6.5 Nonevent Based Programs 
 Recruit more large customers into RTP. Future aggregate load impacts are closely 

tied to the size and price responsiveness of specific RTP participants. 

 Assess the incremental improvement of different pricing schedule selection rules 
for RTP.  

 Each utility should have a process in place to collect and store post-installation 
operation data. Pre-installation data should be collected. As more PLS customers 
come online, it may be possible to relax data collection requirements, but in this early 
phase it is important to have complete system data, both pre and post-installation. 
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Appendix B Regression Specifications 
B.1 Base Interruptible Program 
 

Ex post: 
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Variable  Description 

 hourly BIP customer load at time t 

 estimated constant term 

 estimated parameters 

 cooling degree days (base 60) 

 cooling degree hours (base 60) 

 cooling degree hours (base 60) per day 

 heating degree hours (base 60) per day 

 average customer load between 12 AM and 9 AM 

 total number of cooling degree hours (base 60) between 12am 
and 10am 

 series of binary variables representing five different day types 
(Mon., Tues.-Thurs., Fri., Sat., Sun./Holiday) 

 series of binary variables for each month 

 
series of binary variables for each hour, which is interacted with 
all of the remaining variables because each has an impact that 
varies by hour 

 moving average of 3 prior cooling degree hours (base 60)  

,   
 

binary variable representing each program event day if 
customer is also enrolled in that program 

 
binary variables that indicate if month is between May and 
October for each hour 

 error term 
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B.2 Agricultural and Pumping Interruptible Program

 

 

 

Variable Definition 

 average hourly demand (kW) for each time period 

 estimated constant term 

through  regression model parameters 

 series of binary variables for each hour, which account for the basic hourly load shape 
of the customer after other factors such as weather and prices are accounted for 

 series of binary variables representing three different day types (Monday, Tuesday-
Thursday, and Friday); weekends are excluded from the model 

 series of binary variables for each month designed to reflect seasonality in loads 

 sum of cooling degree hours (base 60) for the day 

 squared 

 sum of heating degree hours (base 60) for the day 

  squared 

t binary variable representing an AP-I event day 

 average kW between 12 AM and 12 PM for each customer and day 

 error term 
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B.3 Critical Peak Pricing
Matched control group regression: 

 

 

 

Variable Description 

kW average demand 

treat indicates whether a customer is a participant 
(treat=1) or a control group member (treat =0) 

eday indicates whether a given day was an event 
(eday=1) or not (eday=0) 

eperiod indicates whether a given hour was an event hour 
(eperiod=1) or not (eperiod=0) 

customer a set of indicator variables that equal one if cust=i 

hour a set of indicator variables that equal one if hr=h 

day a set of indicator variables that equal one if date=t 

a estimated effect of the treatment 

b, c, d estimated fixed effects 

e, f, g estimated parameters 

i indexes customers 

t indexes the days 

h indexes hours 
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Ex post, individual event 

 
 

Variable Description 

A a is an estimated constant 

b, c, and d b, c, and d are estimated parameters 

mean17 mean temperature from midnight until 5 PM 

e error term 

 

12 models tested: 

Model 
# Specification 

1 

2 

3 

4 

5 

6 

7 

8 



Regression Specifications 

  46 

Model 
# Specification 

9 

10 

11 

12 

 

 

Variable Description 

kW energy usage in each hourly interval h averaged over proxy days 

Avg Summer Day kWh total energy usage for all hours in a day averaged over nonevent summer days 

Avg Proxy Day kWh total energy usage for all hours in a day averaged over proxy days 

Proxy Day Percent Peak 
Usage percentage of total energy occurring in peak hours averaged over proxy days 
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B.4 Demand Bidding Program
Ex post: 

t
i

ti
MONTH
i

i
ti

DTYPE
i

i
ti

h
i

i
tti

SUMMER
i

i
tti

FRI
i

i
tti

MON
i

i
tti

Weather
i

i
ti

DR
ti

DR
i

DR

i i
titi

MornLoad
itti

DBP
Evti

E

Evt
t

eMONTHbDTYPEb

hbSUMMERhbFRIhb

MONhbWeatherhbOtherEvthb

MornLoadhbDBPhbaQ

)()(

)()()(

)()()(

)()(

10

6
,

5

2
,

24

2
,

24

2
,

24

2
,

24

2
,

24

1
,

24

1
,,

24

1

24

1
,,,,

1

 

Variable Description 

demand in hour t for a customer enrolled in DBP prior to the last event date 

estimated parameters 

dummy variable for hour 

indicator variable for program event days 

weather variables selected in the model screening process 

number of event days that occurred during the program year 

variable equal to the average of the day’s load in hours 1 through 10 

equals one on the event days of other demand response programs in which the 
customer is enrolled 

dummy variable for Monday 

dummy variable for Friday 

dummy variable for the summer pricing season8 

series of dummy variables for each day of the week 

series of dummy variables for each month 

error term 

The ex ante model specifications used for estimating summer loads are the same as the ex post 
specifications, with the following exceptions: 

 The tiMornLoad , term  and the E term are not included in the ex ante model 
specification; and 

 A cooling degree hour (base 60 °F) variable is used in the ex ante model specification 
rather than the tWeather term. 

                                                           
8 The SCE summer pricing season is June through September. 
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 The ex ante model specification used for estimating non-summer loads follows, which uses 
the same variable naming convention as in the ex post regression model specification, with 
the addition of the HDHt and HDDt variables, heating degree hours, and heating degree 
days, base 60 °F. 

t
i
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i

i
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i

i
ti

h
i

i
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i

i
tti
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i

i
tti
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i
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i

i
tti
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i

i
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B.5 Capacity Bidding Program and Aggregator Managed Programs 
Approximately 35 regression model specifications were tested for each customer, where 25 
include terms that account for weather-sensitive loads and 10 do not, for customers with electric 
loads that are not weather-sensitive. Each of the 35 models used different combinations of the 
explanatory variables described in the table below. The best model was selected for each 
customer on the basis of out-of-sample testing, using mean absolute percent error and mean 
percent error as points of comparison. 

Variable Name Variable Description 

Weatheri,d 

weather-related variables including average daily temperature, multiple cooling 
degree hour (CDH) terms with base values of 75, 70, and 65 depending on service 
territory, and lagged versions of various weather related variables 

Monthi,d series of indicator variables for each month  

DayOfWeeki,d series of indicator variables for each day of the week 

Yeari,d indicator for the year 2016 

OtherEvti,d 
binary variable that equals one on event days of other demand response programs 
in which the customer is enrolled  

MornLoadi,d average of each day’s load in hours 5 am through 10 am 

Pi,d indicator for aggregator program event days 

P * Monthi,d indicator variable for aggregator program event days interacted with the month 

P * Yeari,d indicator variable for aggregator program event days interacted with the year 2016 

P*NonTypEventi,d 
indicator variable for aggregator program event days interacted with an indicator for 
non-typical event windows (outside of HE 16-19) 
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B.6 Save Power Day
Ex ante: 

 

Variable Description 

 
per customer ex post load impact (kW) for each 
event day, averaged over the event period 

 estimated constant 

 estimated parameter coefficient 

 average temperature from 12 AM to 5 PM 

 
error term, assumed to be mean zero and 
uncorrelated with any of the independent variables 

 

B.7 Real Time Pricing 

 

For weather-sensitive customers, the following weather variables were also included: 

 

 

Variable Description 

 estimated constant 

 estimated parameter coefficients 

 indicator variables representing the hours of the day, designed to estimate the effect of 
daily schedules on usage behavior and event impacts 

 indicator variable for the month 

 RTP price in effect for each hour 

 RTP price squared 

 ratio between the RTP price in effect for each hour and the maximum price for the day, 
which captures load shifting to hours when prices are relatively low 



Regression Specifications 

  50 

Variable Description 

 series of binary variables representing three different day types (Monday, Tuesday 
through Thursday, and Friday) 

 total number of cooling degree hours (base 70) per day 

 total number of heating degree hours (base 70) per day 

 error term 
 

B.8 Permanent Load Shifting 

 

 

 

 

Variable Definition 

 average hourly demand (kW) for each time period 

 estimated constant term 

through  regression model parameters 

 series of binary variables for each hour, which account for the basic hourly load shape 
of the customer after other factors such as weather and prices are accounted for 

series of binary variables representing weekdays (Mon-Fri); weekends and holidays 
are excluded from the model. Energy use immediately before or after a weekend may 
be different compared to load in the middle of the week. 

 series of binary variables for each month designed to reflect seasonality in loads 

 cooling degree day – the maximum of zero and the mean temperature of the day of the 
hourly observation less a base value 60 °F 

 squared 

 cooling degree hour – the maximum of zero and the hourly temperature less a base 
value 60 °F 
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Variable Definition 

  squared 

 binary variable reflecting summer months of July through October 

 binary variable reflecting when the TES system is operational 

 error term 
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Appendix B 

SCE Notice of Availability (NOA) Served April 3, 2017 



  

BEFORE THE PUBLIC UTILITIES COMMISSION OF THE 

STATE OF CALIFORNIA 

Order Instituting Rulemaking To Enhance The 
Role Of Demand Response In Meeting The 
State’s Resource Planning Needs And 
Operational Requirements. 
 

 
R.13-09-011 

(Filed September 19, 2013) 

NOTICE OF AVAILABILITY OF SOUTHERN CALIFORNIA EDISON COMPANY’S 
(U 338-E) POSTING OF FINAL LOAD IMPACT REPORTS 

FADIA RAFEEDIE KHOURY 
ROBIN Z. MEIDHOF 
 

Attorneys for 
SOUTHERN CALIFORNIA EDISON COMPANY 

2244 Walnut Grove Avenue 
Post Office Box 800 
Rosemead, California  91770 
Telephone: (626) 302-6054 
Facsimile: (626) 302-6693 
E-mail: Robin.Meidhof@sce.com 

Dated:  April 3, 2017 
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BEFORE THE PUBLIC UTILITIES COMMISSION OF THE 

STATE OF CALIFORNIA 

Order Instituting Rulemaking To Enhance The 
Role Of Demand Response In Meeting The 
State’s Resource Planning Needs And 
Operational Requirements. 
 

 
R.13-09-011 

(Filed September 19, 2013) 

NOTICE OF AVAILABILITY OF SOUTHERN CALIFORNIA EDISON COMPANY’S 
(U 338-E) POSTING OF FINAL LOAD IMPACT REPORTS 

Southern California Edison Company (SCE) hereby provides this Notice of Availability 

(NOA) of its posting of Program Year 2016 Final Demand Response (DR) Load Impact Reports 

pursuant to Rule 1.9 of the Rules of Practice and Procedure of the California Public Utilities 

Commission (CPUC or Commission), and in compliance with Commission Decisions (D.)08-04-

050 and D.10-04-006. 

SCE will be filing an amended report for the Base Interruptible Program as the original 

forecast of enrollments did not include 50 service accounts (SAs) that have been or will be added 

to the program due to participation in BIP aggregation. SCE’s BIP does not usually have such a 

large increase in service account enrollments, so this increase coupled with the fact that SCE 

estimates we have reached our reliability cap is why an amended report will be filed. 

SCE will also be filing an amended report for Save Power Day and Summer Discount 

Plan. During the analysis of the load impacts the internal and vendor quality control processes 

discovered that interval data was missing for both participant and non-participant (used for 



 

2 

baseline calculations) customers for both programs. This issue has affected approximately 6,000 

customer accounts and/or whole dates depending on event. SCE’s Information Technology team 

has been working to recover and verify the missing interval data. This task has recently been 

completed but was too late to be included in the final report. SCE and its vendor have, however, 

concluded that the missing data should not and has not had a meaningful impact on the reported 

ex post and ex ante impacts.   

SCE hereby provides notice to the service list in proceeding R.13-09-0111 and the 

members of the Demand Response Measurement Evaluation Committee (DRMEC) that the final 

DR Load Impact Reports for program year 2016, with appendices and/or supporting tables, are 

available on SCE’s website. 

The executive summary report of SCE’s annual study of DR activities, entitled “Southern 

California Edison’s 2016 Demand Response Portfolio Summary Report,” including final 

summary tables, has been filed with the Commission, as well as posted on SCE’s website.  In 

addition, the public versions2 of the reports and supporting tables for each of the following SCE-

specific DR programs have been posted on SCE’s website:   

1. PY 2016 Load Impact Evaluation of Southern California Edison’s Residential 
Summer Discount Plan – Final Report;  

                                                 

1 Pursuant to the March 13, 2014 Email Ruling of ALJ Hymes directing the utilities to file their annual 
load impact reports in R.13-09-011 as the successor proceeding to R.07-01-041. 

2  Some of the information contained in certain reports or supporting tables (for both the SCE-specific 
and Statewide reports) is confidential.  For the public versions of such reports and tables, documents 
that are confidential in-part will be redacted, and documents that are wholly confidential will be 
replaced with a “placeholder” document.  The confidential version of the complete reports will be 
provided to the Commission and Commission Staff, as well as the Energy Division, and will include a 
Confidentiality Declaration in compliance with D.16-08-024 that provides a general description of the 
information that is confidential, the location of the confidential information, and the basis for 
confidential treatment.  See Appendix C to SCE’s Compliance Filing Pursuant to Load Impact 
Protocol Filing Requirements for a copy of this Confidentiality Declaration.  
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2. PY 2016 Load Impact Evaluation of Southern California Edison’s Commercial 
Summer Discount Plan – Final Report;  

3. PY 2016 Load Impact Evaluation of Southern California Edison’s Agriculture and 
Pumping Interruptible Program – Final Report;  

4. PY 2016 Load Impact Evaluation of Southern California Edison’s Real-Time Pricing 
Program – Final Report; and 

5. PY 2016 Load Impact Evaluation of Southern California Edison’s Residential Save 
Power Day Program – Final Report. 

Additionally, SCE hereby provides notice that the final PY 2016 DR Load Impact 

Reports, with summary tables, for each of the following statewide DR programs have been 

posted on SCE’s website:  

1. 2016 Statewide Load Impact Evaluation of California Aggregator Demand Response 
Programs: Ex-Post and Ex-Ante Load Impacts – Final Report; 

2. 2016 Load Impact Evaluation of California’s Statewide Base Interruptible Program– 
Final Report; 

3. 2016 California Statewide Non-residential Critical Peak Pricing Evaluation – Final 
Report;  

4. 2016 Load Impact Evaluation of the California Statewide Permanent Load Shifting 
Program – Final Report; and 

5. 2016 Load Impact Evaluation of California Statewide Demand Bidding Programs for 
Non-Residential Customers: Ex Post and Ex Ante Report – Final Report. 

Please use the following instructions to access the final reports listed above (both SCE-

specific and Statewide reports) on SCE’s website: 

• Directly access the documents at  
http://www3.sce.com/law/cpucproceedings.nsf/vwSearchProceedings?SearchView&
Query=R.13-09-011&SearchMax=1000&Key1=1&Key2=25 
 

• then click the icon in the “Attachment” column that corresponds to the document you 
want to view. 
 
OR 

• Go to www.sce.com/applications;  
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o Under “CPUC Open Proceedings,” type R.13-09-011 into the search box; 

o Click “GO;” 

o From the Search Results screen, double-click the zip-file icon in the “Attachment” 

column that corresponds to the “SCE Final Load Impact Reports for Program 

Year 2016;” 

o The documents are presented in Portable Document (.pdf) and Microsoft Excel 

(.xlsx) formats, and can be viewed online, printed, or saved to your own device. 

o If you experience technical difficulties accessing the documents via the 

instructions outlined above, please contact Lisa Tobias, Paralegal, at (626) 302-

3812 or Lisa.Tobias@sce.com. 

These reports, with appendices, are voluminous and, therefore, physical copies of them 

can be provided on CD-ROM upon request to SCE Case Administration, who can be reached at 

(626) 302-3003 or case.admin@sce.com. 
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Respectfully submitted, 
 
FADIA RAFEEDIE KHOURY 
ROBIN Z. MEIDHOF 
 

/s/ Robin Z. Meidhof 
By: Robin Z. Meidhof 

Attorneys for 
SOUTHERN CALIFORNIA EDISON COMPANY 

2244 Walnut Grove Avenue 
Post Office Box 800 
Rosemead, California  91770 
Telephone: (626) 302-6054 
Facsimile: (626) 302-6693 
E-mail: Robin.Meidhof@sce.com 

April 3, 2017 



 

 

Appendix C 

Confidentiality Declaration 
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DECLARATION SUPPORTING  
CONFIDENTIAL DESIGNATION  

ON BEHALF OF  
SOUTHERN CALIFORNIA EDISON COMPANY 

 

1. I, Shahana Samiullah, am a/the Senior Manager of Southern California Edison Company 

(“SCE”), a California corporation.  Marc Ulrich, Vice President of Customer Program & 

Services of SCE, delegated authority to me to sign this declaration.  My business office is 

located at:  

Southern California Edison  
2244 Walnut Grove Avenue 
Rosemead, CA 91770 
 

2. I am making this declaration in accordance with the instructions set forth in California Public 

Utilities Commission (CPUC or Commission) Decision (D.) 16-08-024, which governs the 

submission of certain types of confidential documents to the Commission. 

3. SCE will produce the information identified in paragraph 4 of this Declaration to the CPUC 

or to departments within or contractors retained by the CPUC in response to a CPUC audit, 

data request, proceeding or other CPUC related requests.    

4. Title and description of document(s): 

A.       Southern California Edison’s 2016 Portfolio Summary Report    

These documents contain the annual load impact evaluation analysis for SCE’s portfolio of 

demand response programs for the 2016 program year. The report and accompanying tables 

include detailed analysis of hourly load for fewer than 15 customers.    

 B.   FINAL_Statewide 2016 PLS Evaluation Report - Private – SCE.doc   
  FINAL_SCE 2016 PLS Ex Post Load Impact Tables – Private.xls   
  FINAL_SCE 2016 PLS Ex Ante Load Impact Tables - Incremental – Private.xls 
  FINAL_SCE 2016 PLS Ex Ante Load Impact Tables - Embedded – Private.xls  
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These documents contain the annual load impact evaluation analysis for the Permanent Load 

Shifting (PLS) program from the 2016 program year. The report and accompanying tables 

include detailed analysis of hourly load for fewer than 15 customers. 

 C. 2016 Statewide BIP Evaluation – FINAL PRIVATE CONFIDENTIAL.docx  
  2016 Statewide BIP Evaluation – FINAL PRIVATE CONFIDENTIAL.pdf  
  SCE 2016 BIP Ex Ante Load Impact Tables – PRIVATE CONFIDENTIAL.xlsx 
  SCE 2016 BIP Ex-Post Load Impact Tables – PRIVATE CONFIDENTIAL.xlsx 

These documents contain the annual load impact evaluation analysis for the Base 

Interruptible Program (BIP) program from the 2016 program year. The report and 

accompanying tables include detailed analysis of hourly load for fewer than 15 customers. 

D. Appendix C DBP SCE Ex Post Protocol Table Generator 2015 PRIVATE.xlsx 
 Appendix E SCE DBP Ex Ante Protocol Table Generator 2015 PRIVATE.xlsx 
 PY15 DBP Report SCE PRIVATE Final.docx 

These documents contain the annual load impact evaluation analysis for the Demand Bidding 

Program (DBP) program from the 2016 program year. The report and accompanying tables 

include detailed analysis of hourly load for fewer than 15 customers. 

 E.   Aggregator DR Programs_PY2016 Eval Report_SCE_Confidential_Final 
 Ex Ante Final_SCE_AMP (Confidential Version) 
 Ex Ante Final_SCE_CBP (Confidential Version) 
 Ex Post Final_SCE_CBP (Confidential Version) 
 Ex Post Final_SCE_AMP (Confidential Version) 
 

These documents contain the annual load impact evaluation analysis for the Aggregator 

Managed Programs (AMP) program from the 2016 program year. The report and 

accompanying tables include detailed analysis of hourly load for fewer than 15 customers 

F. SDP-C Ex Ante Tables (CAISO Peak Conditions) (CONFIDENTIAL).xlsx  
 SDP-C Ex Ante Tables (SCE Peak Conditions) (CONFIDENTIAL).xlsx 
 SDP-C Ex Post Tables (CONFIDENTIAL).xlsx 
 SDP-R Ex Post Tables (CONFIDENTIAL).xlsx 
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These documents contain the annual load impact evaluation analysis for the Summer 

Discount Plan (SDP) program from the 2016 program year. The report and accompanying 

tables include detailed analysis of hourly load for fewer than 15 customers. 

G. 2016 Statewide CPP Evaluation - Final Report - Private (Confidential) for SCE.doc 
 SCE 2016 Non-Res CPP Ex-Post Impact Tables Combined - Private.xls 

SCE 2016 Non-Res CPP Ex Ante Tables CAISO Weather - Private.xls 
 SCE 2016 Non-Res CPP Ex Ante Tables Utility Weather - Private.xls  
 
These documents contain the annual load impact evaluation analysis for the Critical Peak Pricing 

(CPP) program from the 2016 program year. The report and accompanying table  listed include 

detailed analysis of hourly load, which includes some customer segments containing fewer than 

15 customers.  

5. These documents contain confidential information that, based on my information and belief, 

have not been publicly disclosed.  These documents have been marked as confidential, and 

the basis for confidential treatment and where the confidential information is located on the 

documents are identified on the following chart:  
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Check Basis for Confidential Treatment  Where Confidential Information is 
located on the documents  

 Customer-specific data, which may 
include names, addresses, social 
security, (and other personally 
identifiable information) demand, 
demand reduction, loads, amounts of 
savings, and billing data. 

(Protected under Civ. Code §§1798 et 
seq.; Govt. Code §6254; Public Util. 
Code §8380; Decisions (D.) 14-05-016, 
04-08-055, 06-12-029; and General 
Order (G.O.) 77-M) 

 There is confidential information throughout 
the files listed in item 4 above. The following 
items solely contain confidential data: 

FINAL_Statewide 2016 PLS Evaluation Report - 
Private – SCE.doc 

FINAL_SCE 2016 PLS Ex Post Load Impact 
Tables – Private.xls    

FINAL_SCE 2016 PLS Ex Ante Load Impact 
Tables - Incremental – Private.xls   

FINAL_SCE 2016 PLS Ex Ante Load Impact 
Tables - Embedded – Private.xls 

Appendix C DBP SCE Ex Post Protocol Table 
Generator 2015 PRIVATE.xlsx 

Appendix E SCE DBP Ex Ante Protocol Table 
Generator 2015 PRIVATE.xlsx 

PY15 DBP Report SCE PRIVATE Final.docx 

The following contain a combination of 
confidential and non-confidential data, with 
confidential information in each document 
clearly marked: 
 

Southern California Edison’s 2016 Portfolio 
Summary Report 

2016 Statewide BIP Evaluation – FINAL 
PRIVATE CONFIDENTIAL.docx   

2016 Statewide BIP Evaluation – FINAL 
PRIVATE CONFIDENTIAL.pdf   

SCE 2016 BIP Ex Ante Load Impact Tables – 
PRIVATE CONFIDENTIAL.xlsx   

SCE 2016 BIP Ex-Post Load Impact Tables – 
PRIVATE CONFIDENTIAL.xlsx 

Aggregator DR Programs_PY2016 Eval 
Report_SCE_Confidential_Final 

Ex Ante Final_SCE_AMP (Confidential Version) 

X 
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6. The importance of maintaining the confidentiality of this information outweighs any public 

interest in disclosure of this information.  This information should be exempt from the public 

disclosure requirements under the Public Records Act and should be withheld from 

disclosure. 

7. I declare under penalty of perjury that the foregoing is true, correct, and complete to the best 

of my knowledge.   

8. Executed on this 3rd day of April 2017 at Rosemead, California. 

     
 

/s/ Shahana Samiullah  
 Shahana Samiullah 

Senior Manager 
Southern California Edison Company 

 

Ex Ante Final_SCE_CBP (Confidential Version) 

Ex Post Final_SCE_CBP (Confidential Version) 

Ex Post Final_SCE_AMP (Confidential Version) 

SDP-C Ex Ante Tables (CAISO Peak Conditions) 
(CONFIDENTIAL).xlsx    

SDP-C Ex Ante Tables (SCE Peak Conditions) 
(CONFIDENTIAL).xlsx    

SDP-C Ex Post Tables (CONFIDENTIAL).xlsx 

SDP-R Ex Post Tables (CONFIDENTIAL).xlsx 

2016 Statewide CPP Evaluation - Final Report - 
Private (Confidential) for SCE.doc 

SCE 2016 Non-Res CPP Ex-Post Impact Tables 
Combined - Private.xls 

SCE 2016 Non-Res CPP Ex Ante Tables CAISO 
Weather - Private.xls 

SCE 2016 Non-Res CPP Ex Ante Tables Utility 
Weather - Private.xls 


